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SECOND REPORT 


TRENT DISTRICT 


lo his Honour, 


The Lieutenant-Governor of Ontario :— 


The undersigned Commissioners appointed by your Honour by 
Commission bearing date the 26th day of January, 1906, beg leave to 
submit the following report, as their second report upon the matters 
authorized and directed to be enquired into. 

By the said Commission your Commissioners were authorized to 
adopt the work of the Commissioners appointed by your Honour by 
Commission bearing date the 5th day of July, 1905, which was not 
completed on account of the indisposition and resignation of one of 
your Commissioners, the consequence of which was that as the powers 
thereby given were joint, the remaining Commissioners were not 
authorized to act further in the premises. Your Commissioners 
accordingly adopted the work of the former Commissioners, and 
have embodied the results in this report. 

Your Commissioners made enquiries and obtained information 
from various sources, but did not find it necessary to hold formal 
sittings in this district, as the information which they have obtained 
has been given freely to members of their engineering staff, who have 
thoroughly canvassed this district both as to.its hydraulic possibilities 
and its present industrial demands. 

Your Commissioners have forborne to give in detail the names of 
their informants or the particulars of the information acquired from 
them, but have used the knowledge and facts so acquired for the pur- 
poses of computation, comparison, etc., and for the production of the 
result which they have now the honour to report. 

The details, and scientific and technical information obtained 
have been tabulated and arranged by the Engineer employed by your 
Commissioners, and are contained in his report which is submitted as 
an appendix hereto. 

The following are the matters on which your Commissioners were 
authorized and directed to report, with the report upon each subjoined. 


6 Hydro-Electric Power Commission. 
DEMAND FOR ELECTRIC POWER. 


(1) ‘‘ The present and probable demand for hydraulic and elec- 
trical power in the various districts capable of being supplied from 
the different water-powers within the jurisdiction of the Province of 
Ontario.’’ 


In this second report your Commissioners deal only with that 
part of Ontario which, roughly speaking, lies north of Lake Ontario, 
but not including Toronto, and which, for the purposes of this report, 
may be called the Trent District. This district may be divided into 
three portions, each of which illustrates a special condition. 

(a) The upper Trent valley, due to the construction of the Trent 
Valley Canal, afforded opportunities for local development, and these 
have been taken advantage of, so that such municipalities as Peter- 
borough, Lakefield, Lindsay, and Fenelon Falls are well supplied with 
hydraulic and electric power. Owing, however, to the low heads under 
which these developments were possible, the total amount of power is 
not very large, and it appears evident that in the near future it will 
all be utilized for local consumption, at which time a combination of 
private interests would tend to raise rates. 

(b) In the lower Trent valley far more valuable water-powers 
exist, and they have only been developed to a very slight extent, and 
as there are no industrial centres of importance in their immediate 
vicinity, they are natural sources of transmitted power for supplying 
the needs of the industrial centres along the north shore of Lake 
Ontario. 

(c) In the Moira river valley a large number of comparatively 
small water-powers exist, and few are developed, but in time they 
_ will be needed to meet local requirements. 

Part II. of the Engineer’s report on this district affords the 
necessary details in respect to the preceding remarks. 

The demand for electrical power will, in almost all cases, depend 
upon the relative cost of electricity as compared with that of steam, 
gas, or other local source of power. The cost of electricity is depen- 
dent upon the distance transmitted and the quantity transmitted. 
As it 1s only feasible to transmit the power in large quantities, trunk 
transmission lines capable of carrying large quantities must be con- 
structed, at the outset, therefore the cost increases with the distance, 
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and a point is eventually reached at such a distance from the generat- 
ing station that electrical can no longer compete with steam or other 
local power. 

Again, the exhaust steam and heat from the steam plant of some 
factories is used in the process of manufacture, and it could not be 
expected that electricity would be adopted by manufacturers of this 
class for power only, as their production of steam and heat for manu- 
facturing purposes apart from power would increase rather than 
diminish their expenses; and in many instances waste material is used 
in the production of steam; such industries have been excluded from 
the consideration of the extent of the market at present in sight. The 
capital cost of abandoning steam plants would also, in many eases, be 
considerable, and the ability of small users of power to bear this loss 
must always be a factor in the finding of a market. 

In order to ascertain the probable market, however, your Com- 
missioners caused enquiries to be made in the various manufacturing 
centres in the district, with the following results: They are satisfied 
that an immediate market for at least 10,000 H.P. of electric power 
can be obtained within a reasonable radius of Healey’s, Middle or 
Rauney’s Falls of the Trent river, including the local consumption 
which would arise, and the power to be supplied to interurban rail- 
ways. They are also satisfied that this would be increased to at least 
15,000 H.P. within five years after electric power was available. This 
means that power can be distributed as soon as the necessary works 
are constructed at the medium rates shown in Part V. of the report 
of the Engineer employed by your Commissioners, and that within 
five years thereafter the power would doubtless be delivered at a 
price equal to or even slightly less than the lowest rates shown in 
the same part of the Engineer’s report, which has been computed 
upon the basis of a return of 4 per cent. interest, a sinking fund 
and the cost of operating and distributing. Experience shows that 
where the distribution is controlled by private corporations, the distri- 
bution area remains restricted, and from the information obtained 
by your Commissioners they are able to say that the trend of affairs 
with private corporations has been not to compete for business, and 
thus keep down prices to consumers, but to amalgamate or otherwise 
destroy competition, and then to fix the prices according to the slight 
saving which they may be able to induce particular customers to 
make. The natural result of this has been to force individual con- 
sumers, where the circumstances justified it, to instal generating 
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plants of their own, or to adhere to existing methods, rather than — 


to place themselves at the mercy of large combinations formed for 


the purpose of preventing competition and keeping up the price of 


electrical power. 

Owing to the moderate amount of power required in this district 
at present and to the fact that there are numerous claimants to, or 
owners of the three water-powers referred to, but on which there is 
only one development of 500 H.P., made by the Northumberland 
Paper Company at Rauney’s Fails, and also owing to the fact that 
the Dominion Government will probably construct their Trent Valley 
Canal along this route, it would appear advisable: that a unified 
development should take place in this district which would simplify 
matters and cheapen the cost of power provided such is carried out 
on the basis of a return upon the cost of operating. If, however, 
development takes place on behalf of various interests and distribu- 
tion is carried out by these interests, it can be confidently predicted 
that not only will the cost of power be greater, but the consumption 
of electrical power be very much restricted in area and quantity, so 
that the consumer will not receive any appreciable benefits therefrom. 


UNDEVELOPED LOCATIONS. 


_, (2) “ The location, capacity, and capital cost of development of 


the various water-powers within the legislative jurisdiction of the 
Province of Ontario at present undeveloped, but whose development 
as required to supply the present and probable needs of the surround- 
ing districts; and to ascertain the cost of the attendant transmission 
plant necessary to the utilization of electrical and hydraulic powers 
to be provided from the aforesaid water-powers within the respective 
surrounding districts.”’ 

A systematic tabulation of the water-powers of the Trent and 
Moira, rivers based upon gaugings and imeterings, supplemented by 
information derived from other sources, has been carried out during 
the .past six months, and although more minute information, partieu- 
larly...with: reference to dry weather flow, could be obtained by 
continuing the work, it is felt that a fairly accurate hydraulic 
knowledge of the district has been obtained. 

;, On’ the upper Trent most of the water-powers have been 
developed, and of the. four undeveloped powers, two have the dams 
already .provided. by the Trent Valley Canal, while Burleigh Falls 
and iBueckhorn Rapids must naturally look tor their market in Peter- 


car 
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borough and other neighboring towns. These developments are known 
to be economical and will doubtless be made as soon as the neighboring 
market demands it. Your Commissioners did not deem it necessary 
to make specifie studies of these comparatively small water-powers. 

The Moira does not possess water-powers of sufficient importance 
to warrant their being made use of for transmission purposes and 
their development can safely be left to the united efforts of those 
parties on the Moira river water-shed who are interested, and who 
could, by forming a water-power association and incurring a moderate 
expenditure for storage in Loon Lake and other natural reservoirs, 
considerably improve the water-powers of the water-shed. Similar 
action has already been taken by the water-power users on a small 
river at Gananoque. : 

Coming, however, to the lower Trent river, your Commissioners 
find several very important water-powers, which have been previously 
referred to as the proper source of electrical power to be transmitted 
to the Lake Ontario industrial, centres. ‘In Part V. of the Engineer’s 
report on this district will be found an approximate estimate of the 
cost of development of five of the more important powers. It should 
be particularly noted that these estimates do not include vested 
rights or land damages, which’ we are unable to estimate, as the 
Dominion Government, the Provincial Government, the municipality 
ot Campbellford and private owners are all interested. 


RATES AND PRICES. 


(3) .°* To ascertain the rates or prices that would require to be 
charged the various classes of consumers of hydraulic or electrical 
power within the respective districts in order to meet all expenditure 
of maintenance and operation.’’ 

The ascertainment of the rates that would require to be charged 
for electrical power in order to meet expenditure of maintenance and 
operation is based upon the cost of necessary plant for future calls 
upon it, original cost of construction, cost of maintenance and opera- 
tion, and the probable market for electrical power, ascertained from 
local enquiries. 

In order to ascertain the cost of delivering plenty cal power in 
large quantities at particular distances, your Commissioners have 
made computations with respect to all the municipalities (as. locali- 
ties and not as corporate bodies) which could be conveniently and 
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economically supplied from Healey’s Falls, numbering only 3 
the present time (although Campbellford and other towns > 
supplied to the extent of their needs as soon as electrical po 
available) and the rates or prices for such delivery are show 
Part V. of the Engineer’s report. ie 
Your Commissioners call attention to the fact, however, ‘tl 
when electricity is delivered at a municipal sub-station as above, 
cost of distribution among the consumers within such muni 
must be added to this price in order to determine the cost 
individual municipal consumer. 3 
In order to determine the cost to municipalities using po 
your Commissioners have ascertained the prices at which elect 
could be delivered to consumers at two typical points, namely, K 
ton and Oshawa. These rates are set out in Part IV. of the Engine 
report. Also in Part V. of the Engineer’s report, Table XIL, ¥ 
be found estimates of the cost of suplying individual large consume 
at from two to fifteen miles from a municipal sub-station compu 
according to distance transmitted and quantity used. 


SAVINGS. 


(4) “‘ To enquire into and ascert 
to the consumers in the various dist 


paid at present in the said district so far as the Commissioners may 
be able to ascertain oy estumate them.?’ 4 


The estimated Savings in the purchase of power that would resul 


S or rates based on actual cost as ascer 


report on this district, 

The annual amount of sa 
to estimate because each tow. 
could be encouraged sufficie 
24 hours per day; others might be willing to 
contracts for the winter season; and the 
the municipality and w 
be done chiefly by nig 


vings which might acerne is very diffieul . 
n has its peculiarities. 


ntly by cheap power they might operate 


give limited hour 
town pumping if done b 
here reservoir capacity is available might a 0 
ht. All these factors have such an intimate 
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bearing on the solution that any estimate can only be considered 
approximate. However, the estimates given in Part XII. of the 
Engineer’s report are considered to be conservative. 


CAPITAL COST OF UNDERTAKINGS. 


(5) ‘* To enquire into and ascertain the cash capital cost of the 
hydraulic and electrical power undertakings of existing companies 
located within the Province of Ontario; the capacity and state of 
development thereof.’’ 

Your Commissioners have not yet taken steps to ascertain the 
cash capital cost of the present developments on the upper Trent 
river; to do so would not appear to serve any useful purpose at the 
present time, owing to the fact that in most cases the dams and reser- 
voirs have been provided by the Dominion Government, and therefore 
the cost would not be fairly comparable with hydraulic developments 
made in ordinary unimproved locations. The present developments 
are known to be very economical, and enable power to be sold at fairly 
reasonable rates. 


POWER SUPPLIED AND UNDER CONTRACT BY THE 
EXISTING COMPANIES. 


(a) ** The quantities supplied and contracted for and the rates 
charged and to be charged under such contracts by these companies 
for hydraulic and electrical power.’’ 

In Part II. of the Engineer’s report, Tables I., I1., and III. will 
be found the amounts of hydraulic and electrical power at present 
developed, and which are seen to be quite extensive in the upper Trent 
Valley, while in the lower Trent Valley considerable hydraulic 
development exists at Campbellford and Frankford. 

The prices or rates charged for power and light in various muni- 
cipalities in the Trent District are set forth in Part IX. It will be 
noted that the charges for street- and house-lighting are not appre- 
ciably less in the upper Trent valley, where water-power developments 
have already been made than in the Lake Ontario towns, where light 
is supplied by steam plants, and that all of the hydraulic develop- 
ments referred to are made by private companies. There is practically 
no electrical power for sale in the Lake Ontario district, while a 
large amount is sold in the upper Trent district at moderate rates. 
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APPRAISEMENT OF UNDERTAKINGS. 


allowances for existing conditions as in the judgment of the Co 
sioners seems necessary or expedient.”’ a 
As previously mentioned in Clause 5 above, your Commissio 
did not consider it necessary at the present time to make an estimat 
of the value of the hydro-electric plants at present in operation in t 
upper Trent district, as, owing to the dams and headworks b 
supplied by the Dominion Government, no useful comparison ea: 
made between the estimates of these plants and the cost of ordina 
complete undertakings. 24 
(ce) “* 1'o estimate the capital outlay, if any, necessary to comp 
these undertakings.’’ 
Your Commissioners are not aware of any undertakings, w. 
at the present time are being constructed, or increased materially 
capacity, although doubtless additional machinery is being install 
in various plants from time to time sufficient to mect increased 
demands. 7 a 
Your Commissioners respectfully submit that the conditions: in 
this district are not only peculiar, but important. 
In the upper Trent district numerous’ water-powers exist, 
these have been developed, and doubtless will be still further develop 
as local demands require, until all of the water-power available wil 


fully in use, but, owing to the location of these water-powers, t 
do not require concerted action on a large scale, and can be safely 
to local enterprise, safeguarded as to rates by such regulations 
respect to the selling price as your Honour-in-Council may deem 

advisable to enact. Ps 


a 


. . E 
In the lower Trent district, however, and along the north shore 


of Lake Ontario, the condition exists that there is an industrial — 


demand which can be supplied from undeveloped water-powers of 
considerable capacity located considerable distances from the indus- 


trial centres referred to, Concerted action appears to be vital to the 


suecess of any undertaking aiming at the development of these water- 
powers and the supplying of the electrical energy generated to the 
Industrial centres requiring it. The water-powers are held. as olen 
mentioned, by varied interests, but should several develo ment ag 
distribution systems, each of smaller size, be en ees Ae total 
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cost will be increased, and the larger unified transmission scheme out- 
lined by your Commissioners will be rendered more expensive and 
possibly prevent it ever being carried into effect. 

By combining several of these water-powers in one undertaking, 
connecting them in parallel to one transmission system, and operating 
under one administration, only such expenditure need be made as the 
demand from year to year warranted; and only such power-houses 
and machinery in each power-house be operated from hour to hour 
as the total demand required. The economy and certainty resultant 
from such a method of operation is evident. It is also evident that 
any hydraulic development along the route of the Trent Valley Canal 
would have to be constructed in a manner satisfactory to the 
Dominion Government, and located in such a position as would be 
consistent with the construction and operation of the canal. On the 
other hand, the construction of this canal will still further improve 
the already excellent storage capacity and uniformity of flow of the 
Trent river, and if the power developments are carried out along with 
canal construction, considerable economy in first cost will result. 

All of which is respectfully submitted. 


(Sgd.) Apam BEcxK, 
Chairman. 
(Sgd.) GrorGE PATTINSON, 
(Sgd.) JoHun MILNE. 
Toronto, April 17th, 1906. 
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Dear Sir,— 


Herewith find my report on the Trent District. The report deals 
with the present demand for power within economical transmission 
distance of the Trent River water-powers and the cost of generating, 
transmitting, and distributing electric energy within this area. 


Yours respectfully, 


: CECIL B. SMITH, 
Chief Engineer. 
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PAR LT: 


GEOGRAPHICAL SUBDIVISIONS. 


The Trent and Moira Rivers afford a source of hydro-electric power 
which can be made available over a district extending from Pickering 
on the west to Kingston on the east, and from Lake Ontario as far 
northward as industrial centres now exist, representing, roughly 
speaking, the water-sheds of these two rivers. 


Investigation shows that the water-powers of the upper Trent, 
although numerous, do not total much more than is at the present 
time being made use of, and it is evident that all of the water-powers 
available in the upper Trent waters will be required locally in the 
near future. 


Along the lower Trent, southward from Hastings, and along the 
Moira river, the industrial development is not so great, and the water- 
powers, and particularly those of the Trent, are more important, and 
offer an opportunity to develop a large amount of power for trans- 
mission to the present industrial market existing in the towns along 
the north shore of Lake Ontario. 


The water-powers of the Moira river and its tributaries are 
numerous and a considerable number of them can be economically 
developed, but none of them are of sufficient importance to justify 
their being developed for the purpose of long-distance transmission 
of electricity. They will doubtless be all utilized in time for local 
purposes—in mining, generating electricity for local use, also for direct 
hydraulic use in paper and flour mills. 


On the other hand, the towns along the north shore of Lake 
Ontario must for all time depend for their hydro-electric power on 
the water-powers above referred to, as, outside of these two rivers the 
small streams flowing into Lake Ontario are not of sufficient import-. 
ance to consider as sources of any considerable amounts of power. 


Hydro-Electyric 
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AND ELECTRIC POWER. 


| canvass was made by expert assist- 


ants in each town and city of (% 


taken to determine whether 
to adopt electric power if 3 
canvass including also presen 
In the tables following these v 
lated so that an estimate can | 


; district. 


In this canvass, care was 
‘+ the consumer would be likely 
- available at reasonable rates, the 
_ of hydraulic. and electric power. 
sis classes of consumers are tabu- 


vpived at of the available market for 


future electric power, and in i) 


is set forth in detail. 


The map accompanying tl) 
chief water-powers of the lo 
has been worked out, by which 
might be supplied from ce: 
noted that several smaller tow 
tion; in some cases because 
necessary expenditure, and in 
supplied locally. The latter ve 
Tweed, Marmora, etc. 


s I., IL., and IIL. this information 
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ain of the present available markets 
f these water-powers. It will be 
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LE I, 
POWER CONDITIONS. 
UPPER TRENT VALLEY. 
i ‘ _tydraulic Electric ees 
MUNICIPALITY en Power for Electri 
i re Developed. Installati : 
Hibs HP. HD ion, 
RELeErDOTOURN ss esdcss ates 6 A E 
BGR AS a Cotes as. ta 5,000 330 
Obs 8 Ain he 50) ,860 baw 
Fenelon Falls. i... 0.060... a4 es 450 
ea eee ae cee ee =6 Bae pate 
eI SERATTUSUGIN pie hw ie hale i<le ohio be) = c = 
oS eee 125 ee 
Total 11,800 1.090 8.285 ies 
te 5,285 
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TABLE II. 


POWER CONDITIONS. 
MOIRA AND LOWER TRENT. 


Steam Power 


tore Eons oo Boer peters 
sed. ower Use ower or Electric 
MUNICIPALITY. Direct. Developed. Installation. 
jee) Pe H.P. FR: 
Camppellford..wc3.20-. + ios ts 1,200 1,100 80 25 
ESTA OVS Scie et tale aches = 380 280 100 aoate 
Pranktord ts; vse or ale cis 950 850 er pata 
‘Rweediio ws gawes ats 350 125 100 50 
Madoc... 180 Rothe oe 125 
SEIT MIG EN UTS Ghose se ied 80 70 aes Bask 
i EA eal a a ee 1,000 Sta a haper 1,000 
Potalteier nents) oes 4,140 2,425 280 1,200 
. TABLE III. 


POWER CONDITIONS. 
LAKE ONTARIO MUNICIPALITIES. 


Steam Power 


poral Power as Hacer eae eas 
* . sed. ower Use ower for Electric 
MUNICIPALITY. Direct. Developed. Installation, 
; BaP: Tats) 2s EP. ietle) 
iKongston)asrcinar esr. 2,600 hehe ae 2,200 
Deserontoziimn as: eine 3,200 chet os 750 
iBellevalle tate: fet eee 2,065 375 250 *3,600 
Cobouret arnt pees stn ts 780 30 = 160 730 
MectelOpe cect atesie te elec 1,125 525 100 500 
Bowmanville a. 464-5 nec: 670 125 100 400 
shawa 5 i teint ae, eee 1,640 ees 100 1,460 
Whitby 380 90 250 
Colborne 130 30 40 60 
Brighton 90 20 OAs UA Ga Se 
MRreritortarc, sets e tera crvebe nut atos 1,375 800 ZS OMe aie ote! Wiknte 
PACIEL ITO Ven ered sek oie evalcn ah a) See 60 ees Sohne 68 
NADANEG Ss Soh en) oie hieusel aust 2 425 425 Bats 100 
Totaly reteset ine a 14,540 2,330 1,140 10,118 


* Including the proposed cement plant. 


PART) IE 
SOURCES OF HYDRO-ELECTRIC POWER. 


Aside from some smaller streams which flow into Lake Ontario, 
which have not been taken into consideration, the sources of hydro- 
electric power for this district are, as before-mentioned, the Trent 
and Moira rivers. 

The water-powers of the Trent river may be divided into those 
of the upper Trent valley lying west of Hastings, and those of the 
lower Trent valley to the south of this point, and those of the Moira 
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river and its tributaries. ‘he last-mentioned are shown 1n Table IV.; 


it will be seen that, although numerous, no one of them is large 
cource of electric power to be trans- 


a st 


enough to be considered as 
mitted to any distance, and local use will in time be found for all the 


power available on this river. 

On the upper Trent there are a large number of moderate-sized 
water-powers, as shown in “able V., but comparing Table V. with 
Table I., it will be noted that large developments have already taken 
place, and all that remains wil! be needed in the near future within 


the immediate district itself. 


SHOWING WATER-POW a ON THE MOIRA RIVER AND 


TRIBUTARIES. 
Estimated Power Power Now 
LocaTIon oF WaTER-POWER, Total Head at Low Water. pecoped. 
Et. HP. 1a 
Belleville: — 
ss) athtich. J. ; 00 110 
2nd dams... ., Lo F 6 0 
eed Ss als : Ms 15 550. ae 
CIBC AIM N Ca aah he/a cedex caiies s+ NOOR rc 9.4 340 65 
4th dam. RPA 3, 8.6 320 50 
oth dam... .. ets ; 8 300 50 
Chisholm’s Mills cic htaa ‘ 10 370 
HOSEROMANMEL ci cls sei ee « 33 
Tweed:— 
Old electric light plant... 10 930 
Deseronto Milling ee fies 2 10 230 “100 
Electric Light Co...... g 200 100 
Undeveloped power Beas oa 6 140 
oe LLG Snes ace 8 Q 
eee B iH0 Poy deco 
ODS POMGES yates Geis oie : 5 550 Undeveloped. 
OR tal oes ats: soe ae ee Pet 4,900 “585 
TABLE V. 
Ra ON TIP 7 
WATER-POWERS ON UPPER TRENT RIVER. 
L ee Estimated P 
LocaTion oF Water-Power. T al Rese at Low Water. ea 
Peterborough :— 1 Hee HP. 
Peterborough — Hydraulic Power 
OER eh one Oi in 
Auburn Mills... i8 ey 3,200 
Water Works. 10 ae 680 
Canada General Electric. 15 1 200 70 
o. 5 dam, Otonabee Pow 14 365 1,400 
No. 4 dam..... 12 1,280 1,700 
Nove) Gahan. er 19 1,100 Undeveloped 
ae 2dam...... + een ret 10 1 a ; 
6, dam.....:.. i 12 : U 
Young's Point... 1... | ; As e 1,100 oan ae 
Burleigh Falls......__ ee 25 BOO 535 
Buckhorn Rapids..... ¢ an 19 1,800 Undeveloped 
Bobcaygeon......... ; 6 870 ndeveloped: 
Fenelon Falls........ ‘ 24 300 30 ae : 
Ellictt’s Falls...) 20) || 21.5 720 1,600 
21.5 930 oon 
BR Otal ae ciars » : an AP 7965 : 
Vs 4,200 12,405 
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TABLE VI. 
WATER-POWERS ON LOWER TRENT RIVER. 
Estimated Power Power Now 
Total Head. at Low Water. Developed. 
LocaTIOn OF WATER-POWER. Ft. ELP. HP. 
Mi heri t Oras ede cetolieas we Sos ire eordeane 14 2,500 900 
Rapids # mile above Trenton......... 18 3,200 Undeveloped. 
Glen Miner ey erie tia. cdattheeles teu) 9.5 1,750 600. 
Rapids 14 miles above Glen Miller...... 18 3,200 Undeveloped. 
Frankford Se ea ee ei ee a toad 12 2,150 Undeveloped. 
rents Valley PapemCOn. sca ti.s oa, to: 14.6 2,580 800 
ChisholmisvRapidse ss sive tee hasecn cnn es eas 12 2,100 Undeveloped. 
mea imey. Stalls gle ts Aaky sees Oe oe 35 6,100 500 
Camp belltordem son weeks eave wl. Sates 9 1,550 500 
PR ALNAS Hise war MRA aes Be ags Sha oo aie a 15 2,580 100 
Middle JERAUESS Ao ts och eto nee Re crar enaeeeae 30 5,200 150 
IRA DIS Ss SAU he eer Nnin es weeks se 12 1,600 Undeveloped. 
Healey" s Falls. cesta a aOR 60 8,000 Undeveloped. 
TSE GUSTER oe co mde OA Baron Eee DIO hes 1,000 475 
SINGLE, ed 24 oleic gee eRe Bn ae en 43,510 4,025 


GENERATION OF POWER. 


On the lower Trent river, however, the water-powers are much 
more extensive and are practically undeveloped, the only ones used 
so far being small developments for paper mills, ete. 

Of the various water-powers shown in Table VI. at least five 
are worthy of being fully developed for long-distance transmission, 
namely: MHealey’s Falls, Middle Falls, Rauney’s Falls, Rapids one 
and one-half miles above Glen Miller, and Rapids three-quarters of 
a mile above Trenton. Table VI. shows that the total dry-weather 
capacity of these five developments would be 25,600 H.P., more than 
sufficient to supply, for the present at least, all industrial demands of 
the Lake Ontario towns. 

At the present time it would not be necessary to develop all 
these water-powers, but as the demands for electric power increase 
these water-powers could be developed one by one, all being worked 
in unison and under one management. This district would appear 
to be one in which united management with one set of transmission 
lines to the various towns would be far more economical than would 
be the case if several Companies were to take up the various water- 
powers and develop and transmit the power independently. 


‘af No. 49 
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Table VII. gives an approximate estimate of the cost of the ase 
water-power developments as previously enumerated, but gan: 
estimates must be considere) quite approximate, owing to the likeli- 
hood of the Trent Valley Canal modifying designs which would be 
otherwise proper for a power plant; and also because the field 
engineering work for these «=timates has necessarily been very meagre. 
However, it is probable iist these estimates are correct within 10 
per cent. 


‘ABLE VIL. 
SHOWING CAPITAL COST OF POWER DEVELOPMENTS 
LOWER TRENT RIVER. 


Amount of feat 
LocaTIon oF WaTER-Power. Power Develoves Reel Gave a Gost per HP. 
H.P, 
JOS Gehl 2) oe 8,000 $ 675,000 
OGG NE UC es ae 5,200 475,000 
UR eS ih ; 425,000 
Rapids above Glen Miller....... 350,000 
Rapids above Trenton.......... 370,000 
“M1 50306 ooo eee $2,295,000 
b 


cover hydraulie development (such as dams, 
weirs, pipe-lines), power-howse, hydraulie and electrical equipment, 
with one spare unit, and step-up transformer station with electrical 


equipment, but do not include cost of vested rights and land damages. 


\BLE VILA. 
ESTIMATE OF YEAR 


-Y OPERATING EXPENSES OF 


SENERATING PLANTS. 
Middle Falls. Healey’s Falls C ine 
Trews. 5,200 ELP. 8000H.P. 13.900 4F 
Operating expenses, including administration . $11,875 5 

Maintenance and repairs................... 9'500 oe $23,000 
peace et fund.. Petey: a ens 9,500 13'500 see 

nterest a Berscents.......: ‘ee aoe c 97" ei 
: I 19,000 27,000 46,000 
Total yearly charges....... F $49,875 $70 875 $115,000 

, « oO, 


It will be noted that the operating 
plants are estimated as less than on 
the reduced administration 


expenses on the combined 
the two individual plants due to 


costs. 


In order etermine the cost ner WT 
der to determine the cost per HP, ber year allowance must 


TABLE VIII. 


TRENT DISTRICT. : 


_ TRANSMISSION DETAIL SHEET, 
SHOWING CAPITAL COSTS AND ANNUAL CHARGES. 


Caprta Cost PER MILE. Capitat CHARGES PER MILE. , 2,122 K.W., 970 K.W., 730 K.W., 3,460 K_W., 244 K.W., 1,410 K.W., 392 K.W., 490 K.W., 713 K.W., 
INTEREST AND RENEWALS. e Kineston. MARLBANK. DESERONTO. BELLEVILLE. Wuitsy. OsHawa. BowmanvitLe.| Port Hope. Cosours, 
o 
. saa E 
. +t g 
£38 r ® Eas 
3 S.. a a a ol oot ~ ol an I ot ~ = 
eS8 8 z a ; 8 ire bie Fi S @ © Fs ¢ a W a e g S aa S “ S 
Sez oO es Ee o 3 oO ae g a g 3 g 3] g 2 2 o 2 3s 2 o A 3 ¥ g 
; E 4 Q : Me : : & : to 2 2 
ee a | 2 lge| 2/2) ¢) 2 | ise] F jas} dg [se] 2 fse| 2 fse|.g || Fl] 2 |e] 2g lle 
533 = 8 a $5 Ee a 3 & 3 EME aS) uM 5 gs 5 Hw 8 er] 5 # 5 er] is} yl 6 et 5 
23y | : 2 & os 32 : ° 3 ia < iS e a Se = Se 3 Sav. ad Ane 3 Se ic Ges Zz fe z & z 
£5. a 25 ae = ° q 3 3 a] 3 S ts 8} 3 S 3 S Z 5 3 5 Ei iis 
gee | 3 g z | $2 | ee | # g alee: Bee Sed WE] 8 PSE (SET OF | SE) 2) Belg BE eas bet ree 
Ags | & & a ze Ad a & a a & el) dee Ge |) ce eerie fee lowed | eer |) at | Gee ft ean) od = Sel) cod olleroaieuee’ 
$80,684 $125.30 | $24.25 | $29.91 | $179.46 $6,101.64 $50 $1,700 | $7,801.64 67 67 $7,802 
35,417 110.70 | 36.25 29.39 176.34 2,733.27 30 465 3,198.27 10. 10 $3,198 | / 
19,422 110.70 36.25 29.39 176.34 1,498.89 30 255 1,753.89 3. 3 $1,754 | ; 
107.5 49,364 164.77 24.25 37.80-| 226.82 3,175.48 50 700 3,875.48 61. 29 2,174 12 973 10 728 
116,050 211.49 24.25 47.15 282.89 7,072.25 50 1,250 8,322.25 174. 52 2,489 23 1,113 17 834 82 | $3,886 | 
41.6 1 10,525 110.70 24.25 26.99 161.94 809.70 40 200 1,009.70 0.2 | | 0.2 | $1,010 
45.3 22,320 119.30 | 24,25 28.71 172.26 1,722.60 50 500 2,222.60 15. 2 328 13 $1,895 | 
55.8 47,040 124.30 24.25 29.71 178.26 3,565.20 50 1,000 4,565.20 38. 5. 546 26 3,156 7 $863 | 
\ 68.0 L 17,556 130.80 24.25 31.01 186.06 1,302.42 50 350 1,652.42 ae 2. 160 9 924 2 255 4 | $313 
88.5 0 62,767 140.00 24.25 32.85 197.10 4,533 .30 50 1,150 5,683 .30 69. 5 433 31 2,496 8 } 685 10 | 846 15 $1,223 
167,425 299.54 43.00 68.51 411.05 10,276.25 60 1,500 11,776.25 243. 50 2,436 22 1,086 Va 815 79 3,806 6. 275 33 1,596 9 440 ll | 540 16 782 
628,570 51,861.00 687. 198 14,901 67 6,370 47 4,131 | 161 7,692 | 20. 2,752 | 112 10,067 26 | 2,243 25 | 1,699 | 31 2,005 
D | 


TABLE IX. 


TRENT DISTRICT. 


TRANSFORMATION DETAIL SHEET, 
SHOWING CAPITAL COSTS AND ANNUAL CHARGES. 


CAPITAL COST. 


ANNUAL CHARGES. 


Capacity of DEPRECIATION. INSURANCE. 4 

MUNICIPALITY. destallation, 3 

Full and Partial. : ; e 

ee ys ly coe | em eal eal eras: 

Ey Se Ey Ft S | Bee | fea 2 3 a 

3 £8 4 ‘I Ati ¥ aS B85 g £ 

5 33 S 3 ES 5 alad DAB. 3 5 3 

as a aa 6 ce) AN & ASA Aga 4 (S) & 
Full 2063 $3,000 $43,000 $46,000 | $30.00 | $3,010.00 | $60.00 $9.00 $172.00 $1,840.00 $720 $5,851 
Kingston...........40+ | i 1,546 3,000 32,250 35,250 30.00 | 2,257.50 | 60.00 | 9.00 129.00 1,410.00 720 4,616 
ry 1,031 3,000 21,500 24,500 | 30.00 | 1,505.00 | 60.00 | 9.00 86.00 980.00 720 3,390 
Full 938 2,180 25,070 27,250 21.80 | 1,755.00°| 43.60 | 6.54 100.00 1,090.00 700 3,717 
Maribantecs ste occs0 | i 700 2,180 18,788 20,968 | 21.80 | 1,351.00 | 43.60 | 6.54 75.00 339.00 700 3,037 
; 469 2,180 12,535 14,715 21.80 ‘878.00 | 43.60 | 6.54 -00 588.00 700 2,288 
Pull 702 1,700 17,100 18,800 17.00 | 1,197.00 | 34.00 | 5.10 68.40 752.00 300 2,374 
Deseronto....stoeneesss | Fl 525 1,700 12,800 14,500 17.00 |" 896.00 | 34.00 | 5.10 51.20 580.00 300 1,883 
3 351 1,700 8,550 10,250 17.00 598.50 | 34.00 | 5.10 34.20 410.00 300 1,399 
Full | 3,375 4,500 57,500 62,000 45.00 | 4,025.00 | 90.00 | 13.50 230.00 2,480.00 720 7,604 
Beiiyillates cgtscs. eas | Fl 2,550 4,500 43,000 47,500 45.00 | 3,010.00 | 90.00 | 13.50 172.00 1,900.00 720 5,951 
+ 1,687 4,500 28,750 33,250 | 45.00 | 2012.50 | 90.00 | 13.50 115.00 1,330.00 720 4,326 
Full 234 1,090 9,250 10,340 10.90 647.50 | 21.80 | 3.27 37.00 413.60 300 1,434 
Mitre i 175 1,090 6,937 8,028 10.90 485.59 | 21.80 | 3.27 27.75 321.08 300 1,170 
; 117 1,090 4,625 5,715 10.90 323.75 | 21,80 | 3.27 18.50 228.60 300 907 
Full | 1,369 2,500 28,500 31,000 25.00 | 1,995.00 | 50.00 7.50 114.00 1,240.00 700 4,132 
Dahawatecrsccy’s 5 sa0% i 1,020 2,500 21,500 24,000 | 25.00 | 1,505.00 | 50.00 7.50 86.00 960.00 700 3,334 
+ 685 2,500 14,250 16,750 25.00 998.00 | 50.00 7.50 57.00 670.00 700 2,508 
Fal | 374 1,090 10,900 11,990 10.90 763.00 | 21.80 3.27 43.60 479.60 300 1,622 
Bowmanville........+.+ Fy 280 1,090 8,175 9,265 10.90 572.25 | 21080 | 3.27 32.70 370.60 300 1,312 
Fy 187 1,090 5,450 6,540 10.90 381.50 | 21.80 | 3.27 21.80 261.60 300 1,001 
Full 468 1,360 13,900 15,260 13.60 973,00 | 27.20 | 4.08 55.60 610.40 300 | 1,984 
Port Hope.......-..+.. 2 350 1,360 10,400 11,760 13.60 728.00 4.08 41.60 470.40 300 1,585 
+ | 234 1,360 6,950 8,310 13.60 486.50 | 27.20 | 4.08 27.80 332.40 300 1,192 
Full 683 1,700 17,100 18,800 17.00 | 1,197.00 | 34.00 | 5.10 68.40 752. 300 2,374 
Cobourits cc... sceess es 2 510 1,700 12,800 14,500 17.00 96.00 | 34.00 5.10 51.20 580.00 300 1,883 
(aay TT 1,700 8,550 10,250 17.00 598.50 | 34.00 | 5.10 34.20 410.00 300 1,399 


TABLE X. 


TRENT DISTRICT. 
SUMMATION SHEET. 


SHOWING TOTAL AMOUNT OF POWER REQUIRED AND ANNUAL COST OF SAME ON 24 HOUR BASIS 
AT SUB-STATION LOW TENSION BUS BARS. 


= 
Present Power Usep, 3 3 ANNUAL CHARGES. z 
Segre = at | ary 
. Se Wea | Bae 
% Estimated Future | 3 f& @| Transmission. TRANSFORMATION. | INTERSWITCHING. | ADMINISTRATION. | =, 5 
3 Load. fj 428 ass 
MUNICIPALITY. sta om 5a z — - : = - ARE 
: £3 Full and Partial. | 2 DHA, 5 5 5 § | sf 
5 338 &. |] de 2 £ =o = | ok 
3 gs 3d a >e 9 Ay a Az se. 
3 Z aaa a6 | %ae| 4 epg bes Sila ee feces 
& g Baa ge) #21) Ss ee] 8 | of | 2 1] oe | 2 | of | Behe 
ra & sad ma | S88 é id a acd & am a ad | edna 
es ——— | | 
H.P. HP. ‘ 
Full | 2,750 1.3 | $13.50 | $14,902 | $5.42 | $5,841 | $2.12 $ 81 .03 | $977 -36 | $21.43 
Kangetonstorn ces /- 8 oeiejs i+ 19,400 2,600 2,200 a {2,062 12.98 | 14,902 | 7.22 4,587 | 2.22 $1 04 | 895 43 | 22.89 
t 1,375 12.90 | 14,902 | 10.84 3,390 2.46 81 06 si2 | .59 26.85 
Full | 1,250 0.3 | 13.26 6,370 | 5.10 3,717 2.98 210 18 444 36 21.88 
Maribank......-.0..+-+0- 250 1,000 1,000 i 938 12.94 6,370 | 6.80 3,087 | 3.23 210 19 407 43 23.59 
i 625 ¥ 12.86 6,370 | 10.20 | 2,288 3.66 210 21 370 59 27.52 
era Ee Ieee | 
Full 936 0.0 | 13.30 4,131 | 4.42 2,374 2.54 164 “1s | 332 | .36 20.82 
Dokeraontosse- aces sense. | 3,300 3,200 750 i 702 12.98 4,131 | 5.89 1,883 2.68 164 19 305 | .43 22.17 
4, 468 12.89 4,131 | 8.84 1,399 2.99 164 21 278) i 230 
| Full | 4,500 1.0 | 12.87 7,692 | 1.71 7,604 1.69 131 03 | 1,598 .36 16.66 
| | 
Belleville. ....- Se Aaerantad 10,200 2,065 3,600 i, 3,375 12.64 7,692 | 2.28 5,951 1.77 131 04 | 1,464 43 17.16 
4, 2,250 12.57 7,692 | 3.42 4,326 1.92 131 06 | 1,329 59 | 18.56 
Full | ‘312 0.3 | 18.52) 2,752) 8.82 1,434 4.60 9 -03 111 .36 27.33 
Whithysnccesss= i015 reve 2,250 380 250 i 234 13.10 2,752 | 11.75 | 1,170 5.00 9 04 101 43 30.32 
4 156 13.04 2,752 | 17.64 907 5.82 9 06 91 .59 37.15 
1 
Full 1,825 0.3 | 13.35 | 10,067) 5.51 4,132 2.27 54 .03 | 649 | .36 21.52 
Oshawa. cscceccateccinrys 4,920 1,640 1,460 i 1,368 12.93 10,067 | 7.34 3,334 2.42 54 .04 | 593 43 
i 912 12.87 | 10,067 | 11.02 2,508 2.78 54 06 536 59 
Full 500 0.2 13.40 2,243 | 4.49 1,622 3.24 15 03 | 178 36 21.52 
Bowmanville..........--+ 4,000 670 400 4 375 12.90 2,243 | 5.99 1,312 3.50 15 04 162 43 22.86 
+ 250 12.85 | 2,243) 8.98 1,001 4,00 15 06 146 59 26.48 
Full 625 1.0 | 13.20 1,699 | 2.72 | 1,984 | 3.18 19 .03 | 222 -36 19.49 
Port Hope.....+-++-+++++ 4,400 1,125 * 500 t 468 | 12.93 1,699 | 3.63 1,585 3.38 19 04 | 208 43 | 20.41 
i i 
b] 312 | 12.86} 1,699 | 5.44 1,192 3.82 19 .06 184 59 | 22.77 
Pull 910 1.3 | 13.10] 2,005 | 2.20 2,374 2.61 27 03 324 36 18.30 
5,000 730 730 1 682 12.90} 2,005| 2.93 | 1,883 2.76 27 04 | 295 43 19.06 
4 455 12.82 2,005 | 4.40 1,399 3.08 27 06 | 266 59 20,95 
1 ! 


* Includes Power Losses to Delivery Points and is based on a price of $12 per 24-Hour Horse Power at the High Tension Bus Bars of Transformer Station at Healy’s Falls, on the Trent River. 
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be made for transformer losses in the step-up station, which, with 
units of such size as would be installed, might be taken at 4 per cent. 


The net amount of power and costs per H.P. would be as follows: 


TABLE VILB: 


Ve MORO UM GO DOWEL Sekrtin at she eterna ccs 4,990 H.P. 7,680 H.P. 12,670 H.P. 
Yearly cost of 24-hour power transformed ready ‘ 
fomibransmussionaryes sates it eee. f: $10.00 $9.10 $9.08 


TRANSMISSION OF POWER. 


Taking as a present source of power Healey’s Falls, with an 
auxiliary development at Middle or Rauney’s Falls, or both, a 
development and transmission scheme has been worked out, supply- 
ing power to all of the Lake towns from Whitby to Kingston, 
inclusive. 

A private right of way is provided for in the estimates, 66 feet 
wide from Healey’s Falls to Brighton, and of a varying width along 
the Grand Trunk Railway from this point to Whitby on the west and 
to Kingston on the east. The following line construction is provided 
for: double-circuit steel towers from the power-house to Brighton; 
single-cireuit steel towers from Brighton to Deseronto Junction (the 
name given to the point where the Deseronto and Marlbank lines 
branch off) and high-class wood pole construction from Deseronto 
Junction to Kingston, and from Brighton to Whitby. 

The transmission detail sheet will be found to contain in tabular 
form the-detailed capital cost of, and annual charges on, the trans- 
mission lines from the step-up transformer station to the step-down 
sub-stations. It also shows the distribution of these charges and the 
loss of power between the various municipalities, according to a given 
estimated distribution of demand among them. These charges could 
be readily adjusted to other proportionate demands on the part of 
the municipalities participating. The gapital charges include depre- 
ciation, and taxes on the right of way, and the item called “* Engineer- 
ing and Contingencies ’’ includes interest during construction. It is 
assumed that the transmission lines would be erected at the outset 
with a full future load capacity, and therefore the total charges would 
remain fixed. 

The transmission detail sheet shows that buildings would be erected 
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for full future load conditions, but with equipment installed as 
required; therefore, the total fixed charge for transformation varies 
with the load. The full future load capacity has been placed 25 per 
cent. in advance of the estimated present demand and the relative 
three-quarter and half-loads are taken on this future demand, and 
are therefore respectively 93 3-4 per cent. and 62 1-2 per cent. of 
the estimated present available market. The transformation charges 
provide for municipal taxes on site and building, insurance, deprecia- 
tion, and 20 per cent. for engineering, contingencies and interest 
during construction. 

In the summation sheet will be found the charges for transmission 
and transformation chargeable to each municipality, with the neces- 
sary charges for an inter-switching station at Brighton, and for 
administration; and the summation shows the cost of 24-hour power 
at the taytedsion bus-bars of the sub-stations located in the outskirts 
of the municipalities. The column showing cost of power at Healey’s 
Falls includes line and sub-station transformer losses and is based 
on a cost of $12.00 per 24-hour H.P. per annum at the high-tension 
bus-bars of the generating station. 

The cost of power is largely influenced by the amount trans- 
mitted, the explanation of which will be found in the fact that the 
charges on transmission are fixed for a given line irrespective of the 
amount of power transmitted. The resultant cost to each municipality 
will also be found to be dependent upon all the other municipalities 
providing their relative estimated market. 

In the following table is shown in condensed form the total invest- 
ment, annual charges, and cost of low-tension power at the municipal 
sub-stations (sub-stations included). 


TABLE XI. 
Full Load. ® Load. 4 Load. 
Moral HePydistributed..........06s.ss0.ss00. 13,608 10,206 6,804 
Total investment, including step-down stations ~ ; 
and inter-switching 05 7 LANE Oca ene ie aie ae $878,885 $823,216 $767,725 
Investment per H.P. delivered... 64.58 80.66 "111.36 
Total annual repairs, depreciation, ‘patrolling and Pa 
operation apd administration...2..:....... 53,343 48 838 14 984 
Annual interest, 4 per cent. on investment ..... SOyLOo 32.929 30709 
Total annual einrces:! ” $88,498 $81,767 &74 993 
Cost of 24-hour power, “including line and ‘step- et 
down sub-station transformer losses :— 
Se SOCOM societies sa ks con dae ee 21.43 26.85 
RVieelatie eine Siete cfr stlcs Sieve eicie bes 21.88 27.52 
We Ceroni CO mates sees rk cosa opat 20.82 5F 52 
elcuilc terete Ati Me ft 16.66 18.56 
Vana Ay a shimano ol eae 27 .33 37 15 
COS P20 Eel Gate Sele et me 21.52 27.99 
Sey RETAILS > GUAM cn Qa Rams 21.52 36 48 
Oui perior ns tied cll a ciel 19.49 22.77 
COIS EC) OTR ASA RARE eo 18.30 20.95 


1906 Hydro-Electric Power Commission. } 15 


The general scheme on which the estimates are based involves 
three-phase, 25-cyele generation, and transformation to and trans- 
mission at 55,000 to 60,000 volts. The step-down transformer station 
estimates have been made on the basis of 2,200 volts as a municipal 
distributing voltage, and the entire capital and operating charges of 
these stations are included in the prices of power as given in the 
summation sheet. 

Applications may arise from municipalities or individuals for 
power at points distant from the transmission line, and the additional 
charges for an individual branch line from any municipal sub-station 
and sufficient transformer capacity is given in the following table. 


TABLE XII. 


Showing cost of distribution from municipal sub-station to an 
individual consumer, not covered by local distribution. 


: 
Distance in 


eee aes Cost per IhySaamnseTes annum for the delivery of various amounts of power. 

Municipal i 

sub-station.| 50H.P. | 75H.P. | 100H.P. | 50H.P. | 200H.P. | 250H.P. | 300 HP. 
2 | $5.58 | $4.20 | $3.53 | $2.92 | $2.74. | $2.60 | $2.51). 
3 6.89 5.20 4.41 3.60 Sos 3.10 3.03 | Ay! 
4 7.92 6.18 5.20 4.27 ara bl hy Sere 25 
5 8.87 7.18 | 5.98 4.96 |). 4:55 4,32 ie 
6 10.20 8.24 6.77 | BLS J NAOuLS 4.60 
8 14.10 TORI NN 84000) 6.97 6.24 5.79 S3 
10 16.12 12.13 9.54 | 8.31 76a) 100606 chs 
i193 18.76 14.03 | 11.12 | yo.12 | 8.42 7.96 7.22) S¥ 
15 22:74 | 17.08 | 13.48 | 10.89 | 9.35 gst | s.s2l of 

| | ! 


The total cost of power to such a consumer is ascertaine 
adding the rate per H.P. from this table to the cost of power at the 
nearest municipal sub-station. The charges for a branch nsmi 
sion do not include any allowance for right of way or teleph 
being assumed that the highways would be available for such low 
voltage lines. 
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PART VI. 
DISTRIBUTION OF POWER. 


The next step required to be taken is the determination of the 
additional cost of the distribution of power from a given municipal 
sub-station to the consumers’ premises, and of the installation of 
service transformers where these are necessary. To arrive at this 
cost accurately necessitates the complete design of a distributing sys- 
tem for the given municipality, but it has been considered sufficient 
to take two places, namely, Oshawa and Kingston and consider them 
as typical of the remaining municipalities. 


OsHAWA.—Distribution to the present probable consumers in 
Oshawa, with an allowance of 25 per cent. additional for future 
growth, and with service transformers where nece requires a 
capital investment of $48,900, with total annual charges, including 
operation, repairs, replacement fund and interest at 4 1-2 per cent. 
of $8,910. This amount also includes the cost of the power lost in 
distribution and transformation. 

The following table, on the basis of the proportionate loads shown 
in the summation sheet, gives the cost of 24-hour power distributed to 
the consumers’ premises in Oshawa: 


TABLE XIII. 


Cost of 24-hour Power ee 


Amount of At Healey’s Falls, including 
Power Delivered. line and step-down sub-| At Sub-station. At Customers’. 
station losses. 
BullLoad) W825: Pin... $13.35 
FP lodGy a BOSsH eek aso wielncie ve 12.93 
PREOACMMO LD rGP oa isin ay-10 + 12.87 


i 


The final costs as given in this table do not take into account the 
overlapping of customers’ maximum demands, and these prices would 
be considerably modified for any system of charges on maximum 
demand, but would practically hold for a combined charge of a meter 
rate added to a rate based on maximum demand. Seventeen in- 
dustries were considered as likely to use electric power, at distances 
from the municipal receiving station ranging up to one and one-half 
miles. 
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Kineston.—In this city twelve industries were considered as 
admitting of electrical installation at varying distances from the sub- 
station, up to two and one-half miles. The necessary capital expendi- 
ture for a distribution system would be $93,200 with total annual 
charges of $12,976, including line and transformer losses at maximum 
demand. Adding the cost per H.P. to that already obtained in the 
summation sheet, the following costs would result : 


TABLE XIV. 


| Cost of 24-hour Power per H.P. per Annum. 


Amount of ; ; . 
Power Delivered. At Healey’s Falls, including 
line and step-down sub-} At Sub-station. At Customers’ 
| station losses. 
POU Oad 2 700 TEP alae 6 oes: | $13.50 $21.43 $26.15 
Peoadels O62 iH. Pes asc. e...| 12.98 | 22.89 29.19 
Mee T CO EER. c. | 12.90 | 26.85 36.29 


| 


The same remarks will apply to the final costs arrived at in this 
case as in the case of Oshawa. In Kingston, however, the conditions 
seem more favorable to a considerable modification of final costs, due 
to better prospects of obtaining limited hour motor contracts. 


As the larger proportion of power sold is required for 10 hours 
only it is evident that this power will be available for hghting and 
pumping purposes after six o’clock p.m., to a municipality free of 
cost to them, but during the winter season there is a period between 
4.30 p.m. and 6 p.m. not provided for, and in order to have free 
power for lighting purposes available all the year through, it becomes 
necessary to make what are called ‘‘limited hour contracts,’’ by which 
certain motor users will agree to shut down during this period, namely 
4.30 p.m. to 6 p.m., for say five months of the year. The compensation 
which it becomes necessary to make to these motor users under such 
an arrangement represents, evidently, the cost to the municipality of 
an equivalent of power for peak lighting purposes. 


The utilization of the idle electric transmission capacity during 
the night for municipal pumping purposes will, of course, be seen to 
be dependent on the possession of sufficient storage capacity in reser- 
voir or standpipe to carry the municipality over the daytime. 


18 Hydro-Electric Power Commnussion. No. 49 
PART VII. 
MOTOR INSTALLATIONS. 


To complete the information regarding the cost of electric power 
to the consumer, the following table is given, showing the cost of in- 
duction motor service per H.P. per year. 


TABLE XV. 


CAPITAL COST AND ANNUAL CHARGES ON MOTOR INSTALLATIONS. 
POLYPHASE 25-CYCLE, INDUCTION MOTORS. 


* Capacity. Capital Cost per ——  —— ANNUAL CHARGES. — —— — 

P H.P. Installed. Interest, Depreciation and Oil, Care and Total per H.P 

(GAR Repairs, 6%. Operation. rer Annum. 
5 $41.00 $2.05 $2.46 $4.00 $8.51 
10 39.00 1.95 2.34 3.00 7.29 
15 35.00 eT 2.10 2.50 6.35 
25 28.00 1.40 1.88 2.00 5. 2& 
35 25.00 1.25 1.50 1.75 4.50 
50 24.00 1.20 1.44 1.50 4.14 
75 21.00 1.05 1.26 1,25 3.56 
100 20.00 1.00 1.20 1.00 3.20 
150 17.00 .85 1.02 80 2.67 
200 16.00 .80 96 70 2.46 


By combining the results given in this table with the previously 
worked out cost of power as obtained for Oshawa and Kingston (or 
for any other town or city, making an allowance for distribution 
from the municipal sub-station to the customer of from $3.00 to $7.00 
per H.P. per year), a total charge per H.P. per year will be obtained, 
which represents to any customer the entire yearly charge for electric 
power, including (as shown in tables). interest, repairs, replacement 
‘fund and operating charges. 


PART VIII. 
SINKING FUND. 


In the above estimates for transmission and transformation, depre- 
ciation and replacement charges have been provided for which would 
replace the different classes of plant in periods ranging from 15 to 40 
years. These depreciation charges would, therefore, amply serve the 
purpose of any sinking fund which might be considered needful. In 
the case of the generating plant estimates, however, the depreciation 
charges would not be sufficient for such a purpose in the so-called 
permanent portions of the development, comprising the dam, head- 
works and power-house. If a forty-year sinking fund were considered 
needful, a charge would have to be made on some $45 expenditure per 
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H.P. of capacity sufficient to repay this expenditure in 40 years; a 


charge of $0.62 per H.P. per annum at 3 per cent. would meet this 
demand. 


PART ‘IX, 


EXISTING RATES. 


In Table XVI. will be found a fairly complete statement of the 
rates now being charged for electric light and power throughout this 
district. It will be noticed that the upper portion of the table per- 
tains to the towns in the upper Trent valley, now generally supplied 
by hydro-electric power, while the lower portion gives the rates in the 
municipalities on or adjacent to Lake Ontario. 


TABLE XVI. 


Showing comparison of rates for power and light in various 
municipalities in the Trent District. — 


Incandescent Lighting. 
Street Arc Commercial. Residential. * Paige 
Lighting, a ate per 
ea Be Venn. Meter Rate Meter Rate H.P. per Year. 
per Flat Rate per Flat Rate 
K.W. Hr. | per Year. | K.W. Hr. | per Year. 
a 
Peterborough x 
Light & Power Co. $50.00 10c. 235 7ke. ee $20 to $40 
(moonlight) | 
Otonabee Power . ‘ 
Co., Peterborough Seve te At Bean $3.00 | ae | $1.50 $20 to $35 
Lakefield. ....... S6O020082 15 ais. $5.00 ee $3.00 $20 
Weindsayiawer «<<: 50.00 12kc. bAvale 124c. ae $20 to $35 
(all night, 
every night) 
Whit byes sa. 8 oe $36 .00 10c. Siver 10c. FESR LI Cine Fito oh ord 
(municipal) (moonlight, 
midnight) | i 
Oshawa gat nc.as | $65.00 84c. to 15c. eae iSkc. to l5c. hee le Lie 
(moonlight, | 
all night) | iG 
Bowmanville..... ; ces a 10c. ae Cc. ad Re aarti Peers 
midnig ’ 
Portelione x: 5. S5ATOO) Gs |p eee S500 |i ee, SSO eed oc reat 
(moonlight) é 
CObowte ae opens $62.50 18.2c. TSAOC8 Pedy ef ME tei cranes 
20 
‘Drentoteee eco, es Reo 9c. eae: 8c. eee $ 
; 30 
Belleville........ $58 .00 10c. Pat 8c. at Aa Se rey 
Kingston........ 60.00 124c, ahd 12ke, 8c, oe ew 
(municipal) (moonlight) 


No. 49 
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PART X: 


STEAM POWER. 

In order to institute a comparison between the cost of electric 
power as has just been set forth and the cost of power generated by 
steam or producer gas, the following tables have been compiled after 
a careful study of data available in technical journals and also from 
data collected by the Commission’s engineers in various towns within 

- the district under consideration. The capital costs have been com- 
piled from information supplied by various makers of engines and 
other machinery. The tables represent average working conditions 
and assume a high class installation. 


TABLE XVII. 
STEAM POWER PLANTS. 
Showing capital costs of plants installed and annual costs of power 
per brake horse-power. 


Capital Cost of Plant per H.P. Installed. 
5 Annual Cost Annual Cost | 
Size of Plant, Engines, ace of 10-hour of 24-hour 
HP. Boilers, etc., Buildings. Total. Power per Power per 
Installed. B.H.P B.H.P, 
i CLASS I.—Engines: Simple, slide-valve, non-condensing. i 
oilers: Return tubular. 

10 $66.00 $40.00 $106.00 | $180.76 
20 56.00 37.00 93 .00 | 151.48 
30 48.70 35.00 83.70 131.68 
40 44.75 S33 5530) 78.25 117.74 
50 43.00 31.00 74.00 106.46 

CLASS II.—Engines: Simple, Corliss, non-condensing. 

Boilers: Return tubular. 

30 | $70.70 $35.00 $105.70 $61.14 $117.70 
40 62.85 33.50 96.35 55.50 107.10 
50 59.00 31.00 90.00 50.70 97.73 
60 56.00 30.00 86.70 47.42 91.34 
80 50.00 B00 77.50 43.86 85.41 
100 44.60 25.00 69.60 40.55 79.19 

CLASS III.—Engines: Compound, Corliss, condensing. 

Boilers: Return tubular with reserve capacity. 

100. $63.40 | $28 .00 $91.40 $60.05 
150 53.70 | 24.00 77.70 54.63 
200 50.10 20.00 70.10 51.72 
300 45.90 18.00 63.90 48.83 
400 43.55 16.00 59.55 46.12 
500 41.25 14.00 55.25 44,2) 
750 40.50 13.00 53.50 44,02 
1,000 39.00 | 12.00 51.00 | 43.71 

CLASS IV.—Engines: Compound, Corliss, condensing. 

oilers: “Water-tube with reserve capacity. 

300 $55.20 $18.00 $73.20 $25.77 $46.32 
400 51.50 16.00 67.50 24.18 43.61 
500 49 40 14.00 63.40 23.19 4903 
750 46.80 13.00 59.70 22.88 41.56 
1,000 44.30 e120 56.80 | 22.47 41.11 


Note: Annual costs include interest at 5 per cent., deprecisenn 
and repairs on plant, oil and waste, labor and fuel, (coal at $4.00 per 


ton). Brake horse-power is the mechanical power at engine shaft. 
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It will be noted that for a consumer requiring a large installation, 
operating for ten hours only, there appears to be little advantage to 
be derived from the use of transmitted electric power, provided the 
power is not to be distributed throughout a consumer’s buildings by 
a complicated system of shafting, belts, ete. But in the majority of 
cases this condition obtains, and herein lies one of the specific advan- 
tages of electric power. Motors can be installed on each floor of a 
factory, or even on each machine, with but little loss in efficiency, and 
only such motors as are required to drive the machinery in use from 
time.to time need to be operated. In many eases due to this fact the 
total electric power consumption of a large factory would be reduced 
from 25 per cent. to 50 per cent. below that which is required under 
steam operation, working from a central station. 

Again where electric power is available throughout the 24 hours 
many industries will work night and day thereby effecting a great 
economy, as is evidenced by a comparison of the cost of 24-hour steam 
or producer gas power with 24-hour electric power. 

Perhaps the most striking advantage to be derived from the use 
of electric power as compared with other power is that the small con- 
sumer can obtain power at a rate which should not be appreciably 
ereater than that made to the large consumer, although the present 
practice in selling electric power is to discriminate against the small 
consumer for the reason that electric power prices made by private 
companies are not based on cost of service, but are merely made with 
a view to displacing steam. 
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PART XI 
_PRODUCER GAS POWER. 


TABLE XVIII. 


SHOWING CAPITAL COSTS OF PRODUCER GAS PLANTS INSTALLED AND 
ANNUAL COSTS OF POWER PER BRAKE HORSE-POWER. 


Capital Cost of Plant per H.P. Installed. pecans Miele aE RATIORee 

Size of Plant, : | | of 10-hour | of 24-hour 

EPs Machinery, bes Power per | Power per 
etc. Buildings. | Total. | BHP B.H.P. 
10 $137.00 $40.00 | $177.00 $90.02 
20 110.00 36.00 146.00 75.22 
30 93.00 33.00 | 65.99 
40 84.50 29.00 59.85 
50 80.00 26.00 55.22 
60 79.00 24.00 | 52.03 
80 78.20 22 .00 | 48 .95 
100 77.50 20.00 45.40 
150 76.00 19.00 43.17 
200 74.00 17.00 41.78 
300 73.00 16.00 40.40 
400 71.50 14.00 39.03 
500 70.00 12.00 37.54 
750 67.50 10.00 35.99 
1,000 65.00 8.00 | | 34.66 


Note: Annual costs include: interest at 5 per cent., depreciation 
and repairs on plant, oil and waste, labor and fuel (Bituminous. coal 
at $4.00 and Anthracite coal at $5.00 per ton). 

A reference to Table XVII. will show that the cost of power de- 
veloped by producer-gas plants and gas engines is less than that pro- 
duced by steam plants of the same capacity, It may be said, how- 
ever, that up to the present no very large installations of suction pro- 
ducers have been made, 250 to 300 horse-power being about the maxi- 
mum. But this has been provided for in the table by assuming that 
the larger plants will be made up of several units, each unit being 
not greater than 350 H.P. capacity. While operation of producer-gas 
plants has not been going on many years, and complete knowledge on 
the subject is not available, with the information at hand it is believed 
that im many situations this form of power producer will be found 
more economical than a steam plant, and therefore a closer competitor 
of hydro-electric power. It must be remembered that the same ob- 


jections hold against the producer-gas plant as those which have been 
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mentioned in reference to steam plants, namely, that 24-hour power 
costs proportionately more than 10-hour power; that the small con- 
sumer does not have the great advantage obtainable by the use of 
electric power; and also that a central installation in a factory is all 
that is possible if electric motors are required in various parts of the 
factory, and the only prime mover available is steam or gas. This 
will make the cost of electric factory operation very expensive, and 
considerably higher than the power costs shown in Table XVII. 
Speaking generally, however, it may be said that producer-gas plants 
have a bright future, and as the design and construction is perfected 
undoubtedly the capital cost will be reduced and the cost of power 
lessened. 


TABLE XIX. 


Showing the effect on the cost of power of a variation in the price 
of coal of one-half dollar per ton. 


Sine ohlPiaat Suction Producer Gas. Steam. 
Fes ; 
10-Hour. 24-Hour. 10-Hour, 24-Hour. 
10 Silos Weng 2A 2 Simple $6.14 | $13.47 
20 tape ard 2.46 slide valve 5.25 11.56 
30 1.10 2.40 engine. 4.71 | 10.35 
40 LO¢ 2.05 3.56 7.84 
50 1.04 | 2.29 Simple automatic | 3.37 7.41 
60 1.01 | 2.24 non- 3.26 7.16 
80 .98 2.18 condensing. BiL5 6.97 
100 .96 22 3.12 6.87 
150 94 2.07 py 5) 3.85 
200 On| 2.02 Compound eGo. 3.71 
300 90 1.98 condensing. 1.62 | 3.60 
400 88 1.94 1.56 3.44 
500 86 1.89 Compound con- { 1.39 3.05 
750 82 1.81 densing: water- 1.39 3.05 
1,000 76 | 1,72 tube boilers. 1.39 | 3.05 
| | 
SAVINGS. 


In Oshawa, at the present time, the probable amount of steam 
power which could be economically replaced by electric installations 
is 1,500 H.P., costing annually, in operating expenses alone, apart 
from heating, ete., about $52,500. The amount of electric power 
necessary to replace this would be the 3-4 load of table XIII. or 
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1,368 H.P., costing $40,589, showing a yearly saving, to power users 
alone, of $11,919, besides cheap power for lighting and pumping. 

In Kingston it is estimated that 2,062 H.P., costing $60,190, could 
replace about 2,400 H.P., costing in operation expenses alone $89,200, 
a saving, to power users alone, of $29,100 per year, besides cheap 
power for lighting and pumping. 

It may be confidently predicted that the above estimated savings 
would even be exceeded in actual practice, because of two considera- 
tions; first, the difference between the actual total electric power to be 
used and the steam power displaced by it would be even greater than 
shown due to overlapping, limited hour contracts, etc.; and second, 
taking the cost of electric power as for 10-hour power, (the displaced 
steam power being for the same period) the remaining idle capacity, 
over and above that used for pumping and lighting, could be utilized 
throughout the remainder of the day, through any possible channels 
at a merely nominal cost. 


